The main objectives of this study were to determine the socio-demographic characteristics of epilepsy, and to compare these results with findings of comparable studies from other parts of the world.
INTRODUCTION
This descriptive study aims to highlight some of the socio-demographic characteristics of adolescent patients with epilepsy in North Jordan. Epilepsy is the commonest neurological problem of adolescence, usually with serious consequences for this most critical period of development. Normally adolescents are developing an integrated view of themselves, becoming independent through social and sexual development, leaving home and schools and competing for jobs or places in further education. Many want to take part in sports and other recreational activities, to travel and to drive. All become eligible to drink alcohol in public places, to vote and to marry and raise a family. It is an exciting but insecure time. Freedom is constrained by responsibility 1 .
Adolescents with epilepsy face special problems in addition to the usual difficulties that all young people go through as they grow up. For those with neurological impairment, the meaning of chronicity, with its future implications, develops during adolescence 2 .
Evaluating the effectiveness of care is essential. School grade in relation to age has been found to be a better predictor of overall family, social and academic function in patients with epilepsy than neurological impairment. Liability to seizures limits leisure choices, social status and sexual partners. Families have a crucial responsibility in ensuring that their offspring can make their way in the world. Therefore both adolescents and parents need information about epilepsy and its consequences, advice on treatment and details of prognosis. Any potential abilities should be actively developed to give every child with epilepsy hope for the future.
Epilepsy is a disease of primary importance to the family physician, who is familiar with his patients' background which would be vital for proper counselling and compliance with therapy with the ultimate goal of addressing an appropriate and scientific approach towards management and minimising the frequency of seizures later on.
Epilepsy will lead to problems when it interferes with the completion of developmental tasks at the proper time. Probably in almost every community in the world, labelling a person as being 'an epileptic' will, through stigma, lead to much potential suffering for the patient. However, people with epilepsy can lead a normal life if they are properly counselled and treated with empathy 3 .
METHOD
The study population included (116) adolescents with epilepsy aged 14-24 years attending the neurology clinic of Princess Basma Teaching Hospital (PBTH), which is the principal government hospital in Irbid, Northern Jordan. It serves an estimated population of around one million people from Irbid and surrounding towns and villages. The diagnosis of epilepsy was made by a consultant neurologist on the basis of two or more unprovoked seizures. The cases were selected from the patients attending the clinic for follow up or for medication: none of these patients had an acute brain insult or a metabolic disorder. The age of the studied population (at the time of the study) was divided into two groups: 14-19 years and 20-24 years. However, age at first diagnosis was divided into four groups: 1-4 years, 5-9 years, 10-14 years and 15 years or more (≥15 years). No other specification apart from the age was used in sample selection. Seven patients were excluded from the study because of established learning difficulty which might affect educational attainment and eight patients refused to participate in the study.
A semi-structured clinico-epidemiological questionnaire was used to investigate characteristics of adolescent patients with epilepsy in Northern Jordan during an interview conducted by the researchers after explaining the objectives of the study. Informed consent was obtained: only those patients and their parents who volunteered to participate were included in this study.
Data were collected in a coding sheet which include information on the following: age and sex of the patient, age at which epilepsy was first diagnosed (based on history alone or supplemented by an EEG recording), living conditions (patients living alone or with others), educational status and educational attainment assessed according to the number of years of formal education (the formal school education system in Jordan is composed of 12 years). Patients were considered to be poorly educated if they had less than 10 years of regular schooling, to have average education if they had finished 10-12 years of formal education and to be highly educated if they achieved more than 12 years of regular education which means they had got into the higher education system such as community colleges and/or university.
Inquiries were made to establish any prior existence of a causative factor (such as trauma, CNS infections or a genetic factor). Type of epilepsy was determined as partial when a seizure started partially and whether consciousness was impaired or not, or generalized when no focal onset was seen and consciousness was lost. Questions were asked to determine the presence of symptoms prior to the seizure related to hearing, vision, or smell indicating whether or not an aura was present. Details of the post-ictal events which the patient experienced at the end of a seizure such as drowsiness, sleepiness, sensation of headache, or any other symptoms. Specific inquiries were made as to previous investigations done if any (skull X-ray, EEG, CT scan, MRI study) and results were reviewed by the researchers.
If detailed family history was taken to establish the existence of epilepsy in the family (first and second degree relatives). Inquiries were made to determine if the patient had been counselled regarding epilepsy, its triggering factors, the importance of patient compliance with therapy, expected duration and termination of anti epileptic drugs, number of medications, duration of current therapy in months, and patient compliance (as stated by the patient and/or his/her parents and judged by the treating neurologist). Questions were asked to establish the degree of control and the number of seizures in the previous 6 months. The patient was considered under control when no seizures were experienced in the last 6 months. Educational attainment and positive family history for epilepsy among patients versus controls were compared (group matched for age and sex, which have been used in a complementary study done through the same period and in the same hospital).
The questionnaire was revised for completeness after a pilot study carried out on 20 patients who were not included in the final analysis. A coding sheet was designed to translate the data into codes and the data were entered into the computer using 'Database III-plus software'. Finally statistical analysis was done using Statistical Package for Social Sciences, PC version 5 software (SPSS-PC5). Table 1 , our study population included 101 patients with epilepsy. Forty three were aged 14-19 years old and 58 were 20-24 years old. Forty seven were females and 54 were males. Regarding the educational attainment as measured by the number of years of formal education, we found that 53 patients with epilepsy had a poor level of education because they have finished less than 10 years of formal education and 19 patients were considered as well educated, as they had completed more than 12 years of formal education. Among the 101 patients studied, 50 were enrolled as regular students in the normal education system in Jordan. Of the remaining, 30 were employed and 21 unemployed. Reviewing the living conditions of this group of epileptic adolescents, we found that 85 were living with their parents, three with siblings, 12 were living alone, leading an independent life, and only one male patient of this group was married and living with his wife and children.
RESULTS

As shown in
Regarding the clinical characteristics of the epilepsy; the type of epilepsy was generalized, tonicclonic in 98 cases, and partial in three patients (Table 2 ). An aura preceding the ictus was reported by 67 patients: 14 patients had a visual aura, auditory and olfactory auras were found in three and one patients, respectively. The remaining 49 patients reported non specific symptoms such as headache, dizziness and so on. Post-ictal headache was reported in 30 patients, 25 were drowsy and 22 were sleepy. An evident precipitating cause of the seizures was found in seven patients; the remaining 94 cases were idiopathic (Table 2) .
Among the study population, the initial diagnosis of epilepsy was made at the age of 15 years or more (≥15 years) in 50 patients, 35 cases were diagnosed at the age of 10-14 years, 11 cases at 5-9 years and only five patients were diagnosed at the age of 1-4 years.
This initial diagnosis was based on a medical history alone in 59 cases and based on a medical history and EEG in 42 cases. Subsequent investigations were done in 83 patients (two investigations or more have been performed for the same patient): an EEG was done in 80 patients, 53 had a CT scan and 10 had a skull X-ray. No patient had an MRI study (Table 3) .
Reviewing the current anti-epileptic therapy, monotherapy was sufficient to control seizures in 73 cases, but 28 patients needed polytherapy (Table 4) . Proper counselling was done when the diagnosis of epilepsy was established in 53 patients: 48 had no counselling.
Results of this study showed that 88 patients were compliant with their anti-epileptic treatment while 13 patients were not. The duration of the anti-epileptic therapy varied and ranged from 48 months or more for 20 patients and less than 6 months for 26 patients. For the other 55 patients, the duration of therapy ranged between seven to less than 48 months. The outcome of therapy was complete control achieved in 62 patients. Others still experiencing seizures; 22 had between 1 and 4 seizures, nine had 5-9 seizures and eight had more than 9 seizures in the last 6 months. Eleven patients had recurrent seizures needing hospitalisation (Table 5) . A family history of epilepsy was positive in first degree relatives in 11 patients, as compared to three in the control group (Table 6 ). 
DISCUSSION
Results of our study showed that the majority of the 101 patients were initially diagnosed at the age of 15 years or more (≥15 years), which is consistent with McKinley's findings who stated that primary generalized epilepsy with grand mal on waking or when relaxing in the evening usually begins during puberty 1 . An electroencephalogram was carried in 80 patients and 53 had a CT scan, 10 had a skull X-ray (more than one investigation must be done for the same patient) and none had an MRI study. In most centres in the world, EEG, CT scan and MRI studies were carried out on all patients with epilepsy. This lack of investigation might be explained by the fact that these procedures are costly for non insured patients who cannot afford them, and that some of these investigations such as MRI need to be referred to other more specialised hospitals in Jordan since this procedure is not available at PBTH which is the only public hospital in Northern Jordan.
The male to female ratio was 54:47. Sex seems, therefore, not to be a predisposing factor for epilepsy (P = 0.88). However, Hauser, from the Mayo Clinic reported that for a single unprovoked seizure, and an acute symptomatic seizure, the incidence was significantly higher in males than females 3 . A similar finding was reported by Ojuawa and Jonier, in Nigeria 4 , who found that males were more affected than females with a ratio of 5:3.
Regarding the educational attainment of the study group, there was no difference between those with epilepsy and controls up to the level of 12 years of formal education, but a significant difference was found between the two groups regarding achievement of higher education (P < 0.01). Ross and Tookey suggested that the majority of children with epilepsy who are not otherwise handicapped 'grow out' of their epilepsy 5 . Benett-Levy and Stores reported that teachers perceived children with epilepsy as being significantly worse than their non-epileptic peers with respect to attainment, alertness, concentration and mental processing of information. When the level of attainment was controlled for, children with epilepsy were still perceived as being significantly less alert 6 . All patients included in this study were receiving their education within the normal school and/or higher education system in Jordan.
Results of the National Child Development Study, in Great Britain, showed that two-thirds of affected children were educated in the normal school system. As a group, it was found that, their mathematics, reading and general ability scores were slightly lower but within one SD of the mean for the total study group. One third of children with substantiated epilepsy were receiving special education as they had poor intellectual achievement, reflecting the severity of their mental handicap 7, 8 . Such results were not observed in this study, probably because patients with marked learning difficulty were excluded from this study. However, in a community based survey conducted by Elwes et al. in North East England, it was found that patients with epilepsy were less likely to leave school with qualification which is consistent with the results of our present study 9 .
Employment status was not different between patients with epilepsy and controls (P = 0.15). This could be because the majority of the studied samples were students and their seizures were reasonably controlled. However, Hauser has examined the impact of seizure frequency on employment and he observed that the number of seizures was not predictive, but the presence or absence of seizures was predictive of employment. According to the results of Meinardi's survey, generalized tonic clonic seizures decrease the likelihood of employment: Elwes found that people with epilepsy are more likely to be unskilled manual workers 10, 11 . These findings were not observed in our study.
A family history was positive in first degree relatives in 11% of cases as compared to 3% of the control group. The family history is significantly associated with the occurrence of epilepsy (P < 0.004). This is consistent with many studies that stress the importance of a genetic predisposition to seizure disorders 1, 12 . This is in keeping with Hauser's findings from Columbia University, who considered family history as a risk factor for epilepsy in epidemiological terms 3 . Eleven percent of patients with epilepsy were living alone as compared to 15% of controls which was not statistically significant. Elwes 9 found that people with epilepsy are more likely to be single and living alone in rented accommodation. Aziz et al. in Pakistan, observed that patients with epilepsy have difficulty performing the activities of daily living 13 .
No evidence of a CNS insult was found in the vast majority of cases. The final diagnosis was recorded in 93% of cases as idiopathic. Figures on aetiology vary between developed and developing countries. Data from developing countries show that 50-90% of all cases do not have an identifiable cause 9 . This might be due to insufficient or incomplete utilisation of diagnostic tools in developing countries including Jordan. Smith and Sacks studied the different causes of epilepsy in adults and found that in 38% of cases, the epilepsy was diagnosed as post-traumatic 14 . Nevertheless, Sawhney et al., in India, have found a specific aetiology in 20.8% of cases, and that neurocysticercosis was the commonest cause observed, reflected the high prevalence of the larval stage in India, which is not reflected in the findings of this study in Northern Jordan 15 .
The type of epilepsy was generalized, tonic-clonic in the majority of our sample, only 3% had partial epilepsy. This figure is different from reports from other countries due to the higher percentage of generalized tonic-clonic seizures. Ojuawa reported that generalized tonic-clonic seizures accounted for 62.2% of his cases and partial seizures for 17.4% 4 . Further studies with a larger number of patients should be designed and implemented to clarify this point.
Post-ictally, headache was experienced by 30 patients, 25 were drowsy and 22 usually fell asleep. The rest did not remember how they felt when the seizure was over. Around 73 patients were on monotherapy, 28 were on multi anti-epileptic drug therapy. Similar findings were observed by Al-Shammari et al. who have shown that mono-therapy with an appropriate first line anticonvulsant drug will provide complete seizure control in 50-90% of cases 12 . Fifty three patients were counselled about their condition and 48 were not. This could be due to the large number of patients received in the clinic, being the only adult neurology clinic in the North of Jordan. McKinley recommended that both adolescents and their parents need to be more knowledgeable as far as epilepsy and its consequences are concerned, and should advice on treatment and prognosis 1 .
CONCLUSION
This descriptive epidemiologic study explored the socio-demographic characteristics of known adolescents with epilepsy in Northern Jordan. The majority of cases were diagnosed at the age of 15 years or more. Higher Educational achievement (more than 12 years of formal schooling) was inversely associated with epilepsy. Results of this study have shown that there was a significant difference between the cases and the control group (P < 0.01). Furthermore, the vast majority of patients had primary idiopathic, generalized epilepsy and were reasonably controlled on monotherapy. Though 30% of those with epilepsy were unemployed, we did not find significant difference between patients with epilepsy and controls in this regard. A positive family history of epilepsy in the epilepsy group was a significant finding of this study. The study showed more effort should be made to educate parents and offspring about epilepsy.
